We report on the first detection of hard X-ray photons (E >2.5 keV) in the X-ray transient NarrowLine Seyfert 1 galaxy WPVS 007 which was the AGN with the softest X-ray spectrum during the ROSAT All-Sky Survey. The AGN is clearly detected at a level of about 2×10 −17 W m −2 in the observed 0.3-10.0 keV band by Swift in a 50 ks observation in 2007 September. For the first time since the ROSAT All-Sky Survey observation in 1990 it was possible to derive an X-ray photon distribution by adding together all Swift observations that have been performed so far (85.5 ks in total). This photon distribution is consistent with an X-ray spectrum of an AGN with a partial covering absorber with a column density in the order of ∼ 1 × 10 23 cm −2 and a covering fraction of about 90%. A comparison with the 2002 Chandra data suggests that WPVS 007 has become brighter by a factor of about 4. The Swift data also suggest that the absorber which is causing the current low-state may have started to disappear. This disappearance is indicated by a significant change in the hardness ratio from a very soft X-ray state during the 2005 October to 2007 January observations to a rather hard X-ray state in the 2007 September observations. In the UV, WPVS 007 seems to become fainter by up to 0.5 mag over the last two years. The optical to X-ray spectral slope derived from the spectral energy distribution is α ox =2.5 which classifies WPVS 007 as an X-ray weak AGN. After correcting for reddening and X-ray absorption, α ox becomes 1.9 and the luminosity in the Big-Blue-Bump is log L BBB =37.7 [W], which translates into an Eddington ratio L/L Edd ≈ 1.
INTRODUCTION
The Narrow-Line Seyfert 1 galaxy (NLS1) WPVS 007 (1RXS J003916.6−511701, RBS 0088; α 2000 = 00 h 39 m 15. s 8, δ 2000 = −51
• 17 ′ 03. ′′ 0, z=0.029; Wamsteker et al. 1985; Grupe et al. 1995b ) is a unique X-ray transient AGN. During the ROSAT All-Sky Survey (RASS, Voges et al. 1999) , when WPVS 007 was in its X-ray high-state, the X-ray-to-optical flux ratio was log f x /f o 4 =0.22 which is typical for a Seyfert 1 galaxy (e.g. Beuermann et al. 1999; Maccacaro et al. 1988) . Nevertheless, in all X-ray follow-up observations between 1993 and 2007 using ROSAT, Chandra and Swift WPVS 007 has been found in an extreme X-ray low-state that made WPVS 007 almost vanish from the X-ray sky (Grupe et al. 2001 (Grupe et al. , 2007a . It had been last detected in 2002 August by Chandra with 1 × 10 −3 ACIS-S counts s −1 . While this strange transient behavior had been a mystery for a decade, Leighly et al. (2005) and Leighly et al. (2008) discovered that it is probably absorption that causes the extreme low-state in this AGN. They found in a 2003 November FUSE observation that the UV Beuermann et al. (1999) as log(fx/fo)= log CR + 0.4 V -5.86, with CR = the ROSAT PSPC count rate in the 0.1-2.0 keV range. spectrum of WPVS 007 had changed dramatically compared with HST observations obtained in 1996 July (Goodrich 2000; Constantin & Shields 2003) : the FUSE observation revealed the emergence of a BAL flow. Leighly et al. (2008) concluded that WPVS 007 is a low-luminosity, low black hole mass cousin of Broad Absorption Line Quasars (BALQSOs). The relatively short timescale for the development of the BAL inferred in WPVS 007 suggests that it could re-brighten at any time on relatively short timescales. We started a monitoring campaign using Swift in 2005 October (Grupe et al. 2007a) . The purpose of this campaign is to detect a possible rebrightening and therefore the disappearance of the absorber. By the end of the second year of monitoring WPVS 007 with Swift in 2007 January, only a 3σ upper limit of the observed X-ray flux could be derived at a level of 2.3 × 10 −17 W m −2 in the rest-frame 0.2-2.0 keV band. Brandt et al. (2000) found that about 10% of optically selected quasars appear to be X-ray weak with an optical to X-ray spectral slope α ox 5 >2.0. X-ray weakness can either be intrinsic, such as seen in e.g. PHL 1811 (Leighly et al. 2007) , or caused by intrinsic absorption. Low X-ray flux states have been found in several NLS1s, such as Mrk 1239, 1H 0707-495, and most recently in Mrk 335 (Grupe et al. 2004b; Boller et al., 2002; Gallo et al. 2004; Grupe et al. 2007b ). In Mrk 335 Grupe et al. (2007b) showed that this dramatic drop in the X-ray flux goes along with a strong change in the X-ray spectrum. One of the possible scenarios to explain the X-ray spectra of low-state NLS1s is a partial covering absorber. An alternative solution to the strange looking low-state spectra of these NLS1s is reflection as suggested for example by Fabian et al. (1989); Fabian et al. (2004) . The X-ray spectra by themselves do not provide a definite solution to distinguish between both models because with the quality of the spectra typically obtained and the number of free model parameters, both models fit the X-ray spectra well and they are statistically indistinguishable. In addition, the cases of several well-studied AGN have shown that low X-ray flux states are temporary events and not necessarily persistent (e.g. Komossa & Fink 1997; Guainazzi et al. 1998; Costantini et al. 2000; Komossa et al. 2001; Bianchi et al. 2005; Grupe et al. 2007b Grupe et al. , 2008 Ballo et al. 2008) .
The Swift Gamma-Ray Burst explorer mission (Gehrels et al. 2004) was launched on 2004 November 20. With its simultaneous multi-wavelength capacity and its scheduling flexibility, Swift has shown itself to be the ideal observatory to study highly variable objects like AGN. Even though Swift's main purpose is to detect and observe Gamma-Ray bursts, Swift has also done an excellent job in observing AGN as fill-in targets or Target-of-Opportunity (ToO) observations (e.g. Markwardt et al. 2005; Grupe et al. 2006 Grupe et al. , 2007a Kataoka et al. 2008; Sambruna et al. 2007; Giommi et al. 2007 ). Swift's UV/Optical Telescope (UVOT, Roming et al. 2005 ) and X-ray Telescope (XRT, Burrows et al. 2005 ) cover the electromagnetic spectrum between 6500Å on the low energy side to 10 keV at the high energy end simultaneously.
We started the WPVS 007 monitoring campaign again in 2007 July. On 2007 August 10 a failure of one of the Swift gyros forced the spacecraft into a safe-hold (Gehrels 2007) . During the spacecraft recovery process, Swift was slewing only around a small circle in the sky that included the position of WPVS 007. We took advantage of this limited slewing capacity and obtained about 50ks of X-ray observations of the field of WPVS 007 in 2007 September. During these observations we were not only able to clearly detect WPVS 007 in X-rays, but even more importantly, we discovered a significant number of photons at hard energies above 2 keV, and derived a photon distribution that gives us information for the first time since the RASS about the X-ray spectrum. In this paper we present and discuss these new observations.
The outline of this paper is as follows: in § ?? we describe the Swift observations and the data reduction, in § ?? we present the results of the Swift XRT data, and in § ?? we discuss the results. Throughout the paper spectral indexes are denoted as energy spectral indexes with F ν ∝ ν −α . Luminosities are calculated assuming a ΛCDM cosmology with Ω M =0.27, Ω Λ =0.73 and a Hubble constant of H 0 =75 km s −1 Mpc −1 using a luminosity distances D=118 Mpc given by Hogg (1999) . All errors are 1σ unless stated otherwise. Grupe et al. (2007a) . Due to the spacecraft recovery UVOT data were only taken before the safe-hold on 2007 August 10, and after the turn on of the UVOT by the end of 2007 October. The XRT was operating in photon counting mode (Hill et al. 2004 ) and the data were reduced by the task xrtpipeline version 0.10.4., which is included in the HEASOFT package 6.1. For creating an image of the 2007 September observations we used XSELECT version 2.4. We ran the source detection algorithm detect in XIMAGE version 4.4 with a signal-to-noise level set to 3.
OBSERVATIONS AND DATA REDUCTION
In order to obtain a source photon distribution from the WPVS 007 data, we co-added the data from all of the Swift observations (85.5 ks in total) of WPVS 007 (except for segment005 for which the background was too high; Grupe et al. 2007a) . From these co-added data source photons were extracted using XSELECT from a circle with r=23.
′′ 4 and background photons from a source-free region close by with a radius r=95.
′′ 0. Thirty six net source photons were obtained, too few to fit using the usual χ 2 statistics. Because the source photons account for only 70% of the total, even Cash statistics cannot be applied in XSPEC (Arnaud 1996) to fit the photon distribution. Therefore, the spectrum has to be reconstructed by hardness ratio analysis. The hardness ration is defined as HR=(H-S)/(H+S) with S and H are the number of source photons in the 0.3-2.0 and 2.0-10.0 keV energy bands, respectively. The hardness ratios were calculated using the program BEHR as described in Park et al. (2006) which uses Bayesian statistics which is required for the small number of photons in WPVS 007. The absorption column density of the z=0 absorber was set to the Galactic value (N H = 2.84 × 10 20 cm −2
Dickey & Lockman 1990).
The UVOT data were reduced and analyzed as described in Grupe et al. (2007a) . Due to UVOT calibration and software changes in June 2007 (Poole et al. 2007) we reanalyzed the UVOT data previously obtained by Swift with a source extraction radius of 5.
′′ 0. Primarily the values in the UV filters changed in the order of about 0.3 mag. For consistency we list the results and exposure times in Table 2 of all Swift UVOT observation, including those prior to June 2007, previously published in Grupe et al. (2007a) . Figure 1 displays the image of the field of WPVS 007 during the 50ks observations of 2007 September. The circle marks the position of WPVS 007. Using the detect algorithm in XIMAGE, the AGN is clearly detected at a level of (5.1±1.2)×10 −4 XRT counts s −1 . Adding all XRT data together that have been obtained since 2005 October (85.5 ks in total) results in a 5σ detection with (4.5±0.9)×10 −4 counts s −1 . Figure 2 displays the field of WPVS 007 in the soft 0.3-2.0 keV and hard 2.0-10.0 keV bands on the left and right panels, respectively. While there is only a marginal detection at the 2σ level in the soft X-ray band, the AGN is clearly detected at the 4.5σ level in the hard X-ray band. Note, that in the 2005 October to 2007 January data there is an enhanced number of counts at the position of WPVS 007 (Table 3) . However, there is no obvious clustering of photons at that position. Therefore we only report a 3σ upper limit for this time period.
RESULTS

X-ray detection and analysis
The biggest surprise of the Swift observations is the detection of WPVS 007 at hard X-ray energies. From the whole 85.5 ks data set we detected 24 source photons with energies E >2.5 keV out of a total of 36 source photons. This is surprising because during the RASS WPVS 007 was the AGN with the steepest X-ray spectrum (α X =8.7) and with no X-ray photon with energies above 0.5 keV (Grupe et al. 1995b) . During the 10ks Chandra observation on 2002 August 02 out of 10 photons only one was detected above 2 keV, at 2.3 keV. Table 3 September observations. Although comparing hardness ratios of different detectors is difficult, X-ray CCDs are similar enough to tell if the majority of photons is in the hard or the soft bands.
As listed in Table 3 , the total number of source photons in the combined 85 ks Swift exposure 6 is only about 36. Although the number of source photons is small, this photon distribution can be used to examine what spectral model best represents the current low-state X-ray spectrum of WPVS 007. Figure 3 shows the observed and simulated photon distribution (black circles and red triangles, respectively). For presentation purposes only the spectrum was rebinned with 3 photons per bin. Because only 68% of the total number of photons in the nonbackground subtracted spectrum are source photons, no spectral fitting of the data is possible. In order to determine what spectral model can represent the observed photon distribution we measured the number of source photons in different energy bands and simulated several models in XSPEC to reproduce these numbers. In the observed spectrum we found that 12 source photons were at energies E< 2.0 keV, 24 source photons at E>2.0 keV (Table 3) , 16 photons between 2 and 5 keV and 8 photons between 5 and 10 keV. The spectrum that can reproduce these numbers the best is an absorbed two power law model wabs × (zwabs × powl + zwabs × powl). The absorption column density at z=0 was set to the Galactic value. The column densities of the redshifted absorbers are 5 × 10 21 and 2 × 10 23 cm −2 for the first and second power law component, respectively and X-ray spectral slopes α X =8.7 and α X =3.0 for these components. The first power law spectral slope is that found during the RASS (Grupe et al. 1995b) . Even though this model can reproduce the observed photon distribution, a more physical model is a partial covering absorber with a single power law. We found that a partial covering absorber with a column density N H = 1 × 10 23 cm −2 and a high covering fraction of f pc =0.95 and an X-ray spectral slope α X =1.5 can also represent the observed photon distribution quite well. Figure 3 shows a simulated 85 ks spec-trum (red triangles) using the partial covering absorber model as described above. Figure 4 displays the UVOT light curves in all 6 filters. Note that during some of the observations only the UV filters have been used. These light curves are similar to those shown in Grupe et al. (2007a) , but all UVOT data have been re-analyzed due to the most recent software and calibration changes (Poole et al. 2007 ). WPVS 007 continues to be variable by about 0.3 mag in the UV on timescales of months. The UV light curves also suggest that over the period of about two years the AGN has become fainter by up to 0.5 mag (see also Table 2) in the UV filters.
UVOT data
Because we can finally see hard X-ray photons in WPVS 007, it is possible to construct the spectral energy distribution (SED) and derive the optical to X-ray spectral slope α ox . The photon distribution of WPVS 007 presented here is dominated by the 2007 September observations when it appeared to be brighter compared to the previous observations. Taking this into account we measure an optical to X-ray spectral slope α ox =2.5. This is the α ox of the absorbed/reddened spectrum. Note that Leighly et al. (2008) found an unusual reddening curve of WPVS 007 based on the HST data in comparison with HST spectra of Mrk 493 and Mrk 335. In order to estimate the unabsorbed α ox , we assumed an optical/UV spectrum of an (almost) unabsorbed NLS1. Here we picked the Swift observation of MS 0117-28 (Grupe et al. 2008 in prep) . For the X-ray spectrum we used the unabsorbed power law spectrum found from the partial covering absorber model fit with α X =1.5. Based on these assumptions we found that the unabsorbed optical to X-ray spectral slope is in the order of α ox =1.9. The UV spectrum of MS 0117-28 can also be used to estimate the approximate intrinsic reddening in WPVS 007. We measured a reddening of about 1 magnitude in the UVW2 filter which translates to an intrinsic reddening of E B−V =0.1 mag. This SED results in a Big-Blue-Bump luminosity of log L BBB =37.7 [W] which is exactly the Eddington luminosity of a 4 × 10 6 M ⊙ black hole 7 , or in other words, the Eddington ratio is L/L Edd ≈ 1, which is a typical value for NLS1s (e.g. Grupe 2004 ).
DISCUSSION
We presented new Swift observations on the X-ray transient NLS1 WPVS 007. We were able to detect the AGN in X-rays at a level of 5×10 −4 XRT counts s −1 in the 0.3-10.0 keV band which is equivalent to an X-ray flux of 2×10 −17 W m −2 . The most interesting aspect of this detection is that the majority of source photons are detected at energies E >2 keV which is extremely surprising considering that WPVS 007 used to be the AGN with the softest X-ray spectrum in the sky, having no photon above 0.5 keV detected during the RASS.
Compared with the ACIS-S count rate measured during the 2002 Chandra observation (1 × 10 −3 ACIS-S counts s −1 ; Vaughan et al. 2004) this indicates that WPVS 007 has become brighter by a factor of a few. This variability, however, only occurs in the hard band.
7 The black hole mass was determined using the relation given in (Kaspi et al. 2000) .
The 0.2-2.0 keV flux between the Chandra 2002 and Swift 2007 observations remains constant within the errors. The non-variability of the optical spectra seen by Winkler et al. (1992) and Grupe et al. (1995b) suggests that the intrinsic continuum spectrum may not have changed. This non variability in the optical spectrum is somewhat similar to Mrk 335 where the optical spectra taken in 1999 during the X-ray high state and 2007 September during the low-state are identical . The non variability of the optical spectrum together with the strong variability seen in Xrays and the UV may suggest that the inclination angle in which we observe the nuclear region is rather high assuming that the variability is a consequence of variable absorption. This is expected for BAL QSOs according to the AGN geometry model presented by Elvis (2000) . However, this is not exclusive. Recently there have been reports by e.g. Berrington et al. (2007) and Ghosh & Punsly (2008) of BAL QSOs with polar outflows.
Although the best-fit model is the partial covering absorber model, in principle a reflection model (e.g. Fabian et al. 1989; Fabian et al. 2004 ) results in a similar shape of the X-ray spectrum. While it is impossible with the current data set to distinguish betwen the partial covering absorber and refelction models, the presence of a strong absorber in the UV spectrum (Leighly et al. 2008 ) makes the partial covering absorber model more plausible as the explanation for the observed Swift X-ray spectrum.
One question is if the X-ray spectrum has changed intrinsically, or whether the absorber has become more transparent sometime between 2002 and 2007. The strong UV absorption in the FUSE observations also suggests that WPVS 007 was highly absorbed in 2003 November. There was only one photon found above 2 keV in the Chandra 2002 observation, but 24 in the combined Swift data. In order to answer the question we simulated a 10 ks ACIS-S spectrum using the spectral parameters of a partial covering absorber fit derived from the Swift data. Using these parameters we expect to see 13 photons with energies above 2 keV in the Chandra data. However, only one single photon with E >2keV was found. This is a statistically significant lower value than the expected number of photons. We performed another simulation assuming a column density of the partial covering absorber of N H,pc = 1 × 10 24 cm −2 and leaving all other spectral parameters at the same values. This simulation showed that the hard X-ray photons could be suppressed significantly down to one photon above 2 keV in a 10 ks Chandra ACIS-S observations. Even though we are dealing with low number photon statistics, the hardness ratios found from the Swift data prior 2007 January observations the Chandra 2002 data both indicate a rather soft X-ray spectrum, while the 2007 September data suggest a rather hard spectrum. Because the flux during the 2007 September Swift observation is a factor of about 4 higher than during the 2002 Chandraobservation, it suggests that the column density of the absorber of the high energy spectrum had decreased significantly sometime in the time between 2007 January and September. This result suggests that the absorber has started to disappear again. Note, that a change in the absorber column density of a fully-covered absorber has exactly the opposite effect on the hardness ratio than what a partial covered absorber does: while in increase of the absorption column density of a fully-covered absorber causes the hardness ratio to become harder, because primarily soft X-ray photons are absorbed, an increase of the absorption column density of a partial covering absorber causes the source to appear softer, because the soft Xray photons are dominated by the unabsorbed fraction of the X-ray continuum while the hard X-ray photons become suppressed. Considering that we observed the flux to decrease significantly between the RASS observation in 1990 and the pointed ROSAT observation in 1993, we may suggest that we will be able to see WPVS 007 as a bright X-ray NLS1 again within the next few years.
The optical to X-ray spectral slope α ox =2.5 clearly classifies WPVS 007 as an X-ray weak AGN following the definition by Brandt et al. (2000) who define 'Xray weak' AGN by α ox ≥2.0. The reddening-corrected α ox =1.9 is at the borderline. Note that this value has large uncertainties. Nevertheless, this result is consistent with the findings by Leighly & Moore (2004) that NLS1s with outflows seen in the blueshifted emission lines have steeper α ox than NLS1s without outflows.
One question remains: why was the X-ray spectral slope during the RASS observation so steep? An energy index of α X =8.7 as measured from a single absorbed power law model to the RASS spectrum (Grupe et al. 1995b) can not be explained by standard accretion disk models. We can also exclude a tidal disruption event by a star orbiting closely to the central black hole. First, the optical to X-ray flux ratio during the RASS was log f X /f o =0.22 8 which is typical for a Seyfert 1 galaxy (Beuermann et al. 1999; Maccacaro et al. 1988) , and second we do not detect any significant changes in the optical spectrum. This is different than what has been found in the X-ray transient Seyfert 2 galaxy IC 3599 (Grupe et al. 1995a; Brandt et al. 1995) or as recently reported for SDSS J095209.56+214313.3 by Komossa et al. (2008) where strong changes in the optical emission lines were found as a result of an X-ray outburst caused by a dramatic accretion event. Note also that the X-ray to optical flux ratio of IC 3599 during the RASS was log f X /f o =1.45. One possible explanation for the absence of any photon above 0.5 keV during the RASS observation is the presence of an ionized, 'warm', absorber in the line of sight. This type of absorber is transparent at soft energies but absorbs at intermediate energies, and therefore provides an efficient mechanism to produce very steep soft X-ray spectra (e.g., Komossa & Meerschweinchen 2000 , Done & Nayakshin 2007 . Using absori within XSPEC we simulated a 300s spectrum of WPVS 007 during the RASS with an absorber column density N H = 5 × 10 22 cm −2 of the warm absorber with an ionization parameter ξ=1000. Fitting this simulated spectrum with an absorbed single power law model results in α X =6.2 +2.0 −1.2 , which is similar to what has been found during the RASS (Grupe et al. 1995b) .
Our detection of WPVS 007 with Swift and the extraction of a photon distribution from the 2005 to 2007 data opens a new window in our understanding of WPVS 007 and X-ray weak AGN in general. While in the UV we were able to follow the increase of the absorber column density (Leighly et al. 2005; Leighly et al. 2008) we are now able to follow the disappearance of the absorber in X-rays. This will need future follow-up observations by XMM-Newton or Chandra and Swift. While XMM-Newton or Chandra will be able to obtain a detailed low-state spectrum, Swift will continue monitoring WPVS 007 in order to determine when it will become X-ray bright again. In addition, optical polarimetry or spectropolarimetry is needed to measure how much of the optical emission is seen directly and how much is scattered (polarized) emission. Spectropolarimetry will put strong constraints on the geometry of the AGN and will confirm (or not) the assumption that WPVS 007 is viewed at a rather high inclination angle. We also have an approved HST COS observation along with a Chandra observation in order to study the developments in the UV absorption lines and in the X-ray continuum.
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